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Review No. 1: Introduction to Computers and Programming Concepts
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1. Hardware, software: their definitions.

2. Parts of a computer: CPU, I/O units, Memory, Bus

· ALU (Arithmetic Logic Unit), CU (Control Unit)

· Registers and their use: IR (Instruction Register), PC (Program Counter), IP (Instruction Pointer), note that PC and IP are two different names for the same register, General Purpose Registers

3. Types of Programs: Operating System (OS), Application Programs

4. Operating System: A resource allocator and user interface.  OS handles the following computer resources: I/O devices, memory, CPU.  Well-known operating systems: DOS, Unix, Lunix, Windows, Mac.

5. Program Execution: Programs are stored in disk, divided into pages (concept of paging), only the needed parts (pages) of a program are kept in main memory.  

6. Multiprogramming: More than one program can be active (in memory) at the same time, this is called multiprogramming.  Instructions of a program are executed one by one (instruction by instruction) and they are brought from main memory to IR, PC points to the next instruction to be executed.  To increase the speed of execution the instructions following the current instruction may be brought to cache memory (a part of CPU).

7. Instruction Execution: Fetch, Decode, Execute cycle

8. Number Systems: Decimal, Binary, Hexadecimal numbers.  Conversion from one to other.  (only integer numbers are considered).  Practical conversion between binary and hexadecimal numbers (including fractional ones, such as 110.0012 to hexadecimal).

9. Character Representation: ASCII, EBCDIC representations, representation details in ASCII

· ASCII 0= 3016, A= 4116, a= 6116, blank= 2016.  For example write the string “University” in ASCII code, both in hex and in binary using the given information here.

· See Appendix C of the textbook for Unicode character set (didn’t cover in class).

10. Memory Concepts: bit, byte, KB (kilo byte), MB (mega byte), GB (giga byte), TB (tera byte).  Expressing one in terms of the others.  For example, how many GB, MB, KB do we have in one TB?  Memory  types: RAM, ROM.  

11. Robo Programming:

· Robo Instructions: f: forward, r: right turn, l: left turn, p: pen up or down, d: do, x: repeat.  

· Concept of methods and division of a large problem into smaller subproblems (divide and conquer).

· Drawing pictures using Robo.  

· Interpreting Robo metods (i.e., given a Robo program draw its output).

· Pre condition: current coordinates of pen and its direction at the beginning of a method.

· Post condition: final coordinates of pen and its direction at the beginning of a method.  Note that pre and post conditions are important when we solve a problem by dividing it into smaller subproblems.

12. Programming Concepts:

· Compiler, Source Program, Object Program, Linker Loader, Executable Program, Library routines (a= sqrt(b); here sqrt is a library routine)

· Bytecode in Java.

· Execution vs. interpretation.

13. Algorithm: is the steps to be followed to solve a problem (such as finding the maximum of two numbers), characteristics of an algorithm: stops, contains unambiguous steps, has one or more input, has one or more output, produces correct output.

14. Concept of Blackbox: it solves a problem, we know what it does, but we ignore how it performs its function, we show its inputs in terms of its ingoing arrows, its outputs in terms of out going arrows with labels in both cases, recall a= max(x, y), use x, y (inputs) and a (output) to label the arrows

15. Abstraction: consider what (or functionality of a thing) and forget how it does its function.  Good for making things easier to understand.

16.  Flowchart: provides a graphical way of expressing algorithms.  Flowchart symbols: start/end, I/O, assignment or computation, output/display, decision making, for example draw a flow chart to find maximum (two inputs one output), minimum (two inputs, one output), maximum and minimum (two inputs, two outputs), absolute value of a number (one input, one output).  Also consider problems such as sorting three numbers, etc.

17. Pseudo Code: algorithm expressed in natural language.

18. Program Tracing: using flowchart tracing obtain program outputs by entering some values a inputs.

Programming Practice:  Draw flowchart for each of the following problems, also write the corresponding pseudo code. By some iterations try to make your flowchart as simple as possible.  In programming simple is better.

1. Input three numbers and display its maximum and minimum as output.

2. Sort three numbers in ascending (more correctly in non decreasing) order.  Inputs x, y, z; outputs a <  b < c.  For example if x= 3, y= 1, z= 10, the outputs a= 1, b= 3, c= 10.  For input numbers 1, 5, 1 the output should be 1, 1, 5.

3. Input three numbers and display “sorted” if the inputs are sorted in increasing order; otherwise display “unsorted” as the program output.  For input 1, 2, 5 the output should be “sorted.”  For input 1, 1, 4 the output should be “unsorted.”

4. Input an integer number and determine if it is a prime number or not (requires more than what we have covered so far).

5. Input a number and determine if its is an even or odd number.  Assume integer division, i.e., a= 5/2 will assign 2 to a (will drop the fractional part).

